Background: To evaluate the long-term needs of lung cancer survivors and to explore factors associated with unmet need.
Needs regarding care and factors associated with unmet needs in disease-free survivors of surgically treated lung cancer (90.4%) in the socioeconomic support domain. Unmet needs for psychological treatment was significantly greater in participants who were employed (adjusted odds ratio [aOR], 2.25; 95% confidential interval [CI], 1.12 to 4.53). Unmet needs for diet, exercise and weight control were significantly greater in participants who had not received chemotherapy (aOR, 1.76; 95% CI, 1.09 to 2.85). Unmet need for financial support was greater in participants who were married (aOR, 4.14, 95%CI, 1.12 to 15.22) and those who had not received chemotherapy (aOR, 5.91, 95%CI, 1.91 to 18.31).
Conclusion: There were substantial unmet needs for information regarding psychological support, education for diet and exercise, and financial support among lung cancer survivors. Key words: lung cancer, survivors, unmet need introduction Although advances in early detection and treatment strategies for lung cancers have increased their numbers, lung cancer survivors face numerous physical and psychosocial difficulties after treatment that influence health-related quality of life (HRQOL) [1] [2] [3] Survivorship care planning (SCP) in the transition from intensive treatment to survivorship can effectively address these physical and psychosocial difficulties. SCP for lung cancer survivors includes periodic visits to update their medical histories, physical examinations and annual surveillance for detecting recurrent lung cancer and secondary primary cancers, and the management of long-term effects, rehabilitation, health promotion and psychosocial support [3] [4] [5] [6] [7] [8] [9] [10] .
Although survivorship is now recognized as a unique and essential phase in the cancer control continuum [8, [10] [11] [12] , limited evidence suggests that patients are typically dissatisfied with care during this time [13] [14] [15] [16] [17] , and that this dissatisfaction may lead to deficits in the quality of care that cancer survivors receive [5, 18, 19] . For example, information may be obtained from specialist breast care services by breast cancer patients at the time of diagnosis. However, two years later, breast cancer patients reported receiving new information primarily from media sources such as women's magazines, and reported discomfort in requesting information from medical providers [20] . Furthermore, although the number of lung cancer survivors has increased [21] [22] [23] [24] , most studies focus on breast cancer [4, 7, 19, 25] , prostate [17, 26] , colorectal [17, 26] , and gynecologic cancers [17, 19] , or communication and role play among care providers [3, 5, 7, 27] . Few studies focus on comprehensive care for lung cancer survivors after pneumonectomy or on long-term survivorship that promotes healthy lifestyles [5, 17] . Because recent studies show that lung cancer survivors suffer substantial burdens strongly associated with poor clinical outcomes, such as fatigue, dyspnea, intrusive stress symptoms, and lower satisfaction with their health care [28] [29] [30] , further research is needed to test effective interventions, such as counseling about health behaviors [19, 31] .
We conducted self-administered surveys to assess the needs of lung cancer survivors for care and to explore the factors associated with unmet needs.
methods
The Korean National Cancer Center initiated the Lung Cancer Survivorship Study, which focuses on HRQOL, health behaviors, screening for secondary cancers and rehabilitation in 2007. To evaluate the unmet needs of lung cancer survivors for long-term care after recovery from cancer and its treatment, we administered the questionnaire 1 year or more after their curative surgery.
participants
We identified 2,049 patients who had been treated for lung cancer at two hospitals in South Korea, the National Cancer Center (NCC) and Samsung Medical Center (SMC), from 2001 through 2006. We collected information about primary cancer site, date of diagnosis, stage, type of treatment and other clinical characteristics from hospital cancer registries. Patients were eligible to participate if they 1) had a past diagnosis of lung cancer, 2) were treated with curative surgery and 3) had no other history of cancer. We excluded from this analysis subjects whose cancer had recurred after curative surgery at the time of recruitment, regardless of treatment. We also excluded patients who underwent video-assisted thoracic surgery because it was not carried out often from 2001 to 2006. Therefore, all patients in this study underwent pulmonary resection via open thoracotomy. The Institutional Review Boards of both NCC and SMC reviewed and approved the protocol of our study. All participants provided written informed consent.
recruitment procedures
We selected the interview method with the intent of increasing the response rate and minimizing missing data in the questionnaire. Eligible subjects were contacted by telephone, and those who agreed to participate were presented with the questionnaire by a trained interviewer, either at home or in the clinic. Participants completed the questionnaire on their own, however, so as to avoid having the interviewer influence their answers. We collected information about the primary cancer site, date of diagnosis, stage, type of treatment and other clinical characteristics from the hospital cancer registries.
selection of the items included in the survey
We based the questionnaire used in the present study on published research [3] [4] [5] [6] [7] [8] [9] . It contained 19 items covering 4 domains of need: Information (5 items), Supportive Care (4 items), Education and Counseling (6 items), and Socioeconomic Support (4 items).
measures
The survey asked, 'What was your level of need after treatment of cancer for help with …' for each of the 19 items. For example, 'getting information for your treatment plan and prognosis,' 'counseling for diet, exercise and weight control' and 'counseling for sexual problems.' The response options were '1 -not at all', '2 -a little', '3 -somewhat' and '4 -very much' to determine the level of need associated with each item. In addition, the survey asked whether patients received each health care service, and, if so, where they received the care. We classified the responses into two groups. To identify the most pressing unmet needs among the many needs of the 
statistical analyses
We conducted descriptive statistical analyses to characterize the overall study sample and to examine the levels of overall needs and unmet needs. We then selected the four most frequently reported unmet need items in each domain considering the level of need. We used chi-square tests to assess the relationships of socio-demographic and clinical characteristics and high unmet needs. Each independent factor that was statistically significant at the 0.10 level of probability in univariate analysis was entered into the final multivariate logistic regression model, with P < 0.05 taken as statistically significant. We obtained a best-fit in that model using a stepwise elimination procedure. All statistical tests were two-sided. All statistical tests were two-sided and carried out using SAS version 9.2 (SAS Institute, Inc., Cary, NC, USA).
results subjects and recruitment results
Of the 2,049 potentially eligible lung cancer patients identified from the participating registries, 126 (6.1%) had died. We made multiple attempts to contact the others by postcard or telephone but were unable to reach 290 (14.2%) patients; the most frequent reason for contact failure was a change of address or telephone number. Of the 1,633 (79.7%) patients who were contacted, 727 (35.5%) refused to participate. The reasons given most frequently were that the survey was inconvenient, that it took too long to complete or that the patient felt too ill. Ultimately, 906 (44.2%) patients consented to participate in the survey. Of these, we excluded 76 patients who had recurrent cancer at the time of the survey. A total of 830 (40.6%) patients were included in the study.
participant characteristics Table 1 summarizes the sociodemographic and clinical characteristics of the participants. The mean age was 62.9 years (SD = 8.6), and there were more males than females (76.8% versus 23.2%, respectively). The mean time since diagnosis was 4.2 years (SD = 1.6). Detailed information is presented in Table 1 .
overall levels of need Community resources (22.3%). The lowest levels of need were seen for sexuality, such as the need for Sexual function (6.8%) and Infertility (5.5%). (Figure 1 ).
primary items of unmet need
We selected the four most frequently reported items of unmet need in each domain. We selected only those items where the level of 'very much' need was higher than 15%. Therefore, the highest items of unmet need were Financial support (90.4%), Counseling and treatment for depression and anxiety (63.5%), CAM and folk remedies (59.8%) and Diet, exercise and weight control (55.1%) (Figure 1 ).
factors associated with items of high unmet need
We carried out univariate analyses between sociodemographic and clinical characteristics and items of high unmet need (Table 2 ). In domain of counseling and treatment for depression and anxiety, marital status (P = 0.088), employment status (P = 0.036), and BMI (P = 0.072) were associated with this need. In domain of diet, exercise and weight control, level of education (P = 0.078), experience of chemotherapy (0.020) and radiation therapy (P = 0.038) were significant factors within P < 0.10. As for domain of financial support, 6 factors were related to this need; marital status (P = 0.010), education (P = 0.090), employment status (P = 0.048), monthly income (P = 0.021), BMI (P = 0.004), and chemotherapy (P = 0.002). However, unmet need for CAM and folk remedies, there were no significant variables.
predictors of items of high unmet need
We examined predictors of items of high unmet need regarding three items because there was no significant variable in need for CAM and folk remedies through univariate analyses. original articles Annals of Oncology education (diet and exercise counseling, smoking cessation and genetic counseling) and socioeconomic support (information related to community resources, potential insurance, employment and financial challenges). Our results also showed that although many cancer survivors were satisfied with the cancer-related information they received, such as prognosis and supportive care for complication such as pain and fatigue, there were substantial unmet needs for information about CAM, diet and exercise education, psychological support and financial support. This is consistent with findings from earlier studies showing that most patients have moderate or severe unmet supportive care needs [17, 19, [28] [29] [30] that remains important throughout the continuum of care. National health insurance, together with Medicaid for the poor, covers almost in the whole Korean population. Coverage for serious illnesses such as cancer is especially high, and the patient's out-of-pocket share was 10% in 2005 and decreased to 5% in 2010. Supportive care, however, is not always covered. These findings may reflect significant discordances in expectations about many aspects of care according to the different assumptions of patients and providers about providers'' roles after cancer treatment. There may be a lack of provider awareness of the potential benefits of a healthy lifestyle and a diffusion of responsibility among providers [5, 19] . Additionally, there were discrepancies between primary care physicians (PCPs) and oncologists regarding survivorship care expectations [3] . Furthermore, systematic factors, including a lack of guidelines for long-term survivor follow-up, lack of reimbursement or a lack of office systems to promote health behavior assessment and counseling [5, 19] , all play roles. Previous studies identified problems in communication and a lack of clarity about the respective roles and responsibilities of primary and specialist providers for cancer survivorship planning, which can lead to deficiencies in care [3, 5, 26, 27] .
Logistic regression revealed several significant predictors of unmet needs including being female, being employed, having fewer family members, having a long period since initial cancer diagnosis and not receiving chemotherapy. These predictors represent high disease burden (chemotherapy), socioeconomic burden (female, employment and fewer family members) and indifference (long duration after cancer diagnosis). These findings suggest that patients at risk of experiencing unresolved needs must be identified [17] , and should be provided with comprehensive individualized care via an SCP based on demographic characteristics, risk assessment and patient choice [3, 5] . SCPs have the greatest potential to facilitate communication and allocation of responsibility between primary care and specialist care [3, 5, 19, 34] .
The under-use of cancer surveillance by PCPs may reflect the assumption that an oncologist has remained involved and is leading this aspect of care [5] . Based on a 'shared care' model that can facilitate communication and the coordination of care among multiple providers [5, 9, 35] , PCPs should encourage patients to make more healthful lifestyle choices. With the implementation of more comprehensive, continuously tailored programs and regularly updated evidence-based practice guidelines [11, 25, 34, 36, 37] , patients can take control of their own health scenarios. Information technology may also make important contributions in the area of cost-effectiveness [5] .
As this study showed, many cancer survivors still have various unmet needs. Those needs have to be evaluated through structured assessments or unstructured interviews by medical care providers. In 2006, the U.S Institute of Medicine recommended that cancer survivors be provided with a survivorship care plan including, for example, a comprehensive care summary, a follow-up plan for healthy living, and a list of supportive care resources. These survivorship care plans should be designed and supported by a national program [6, 10, 34, 38] .
There are important limitations to consider when interpreting the results of this study. One is the low response rate (44.5%), which restricts the generalizability of our findings to similar groups of lung cancer survivors. More severely impaired survivors may have elected not to participate. Second, another limitation was selection bias, which restricts the generalizability of these findings to similar groups of lung cancer survivors. Our study sample may not be representative of the general population of lung cancer survivors, because it was collected at only two academic centers. Third, in this cross-sectional study, we were unable to assess changes in need 
